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(57) Abstract: ! m 

PURPOSE: A system for generating a channel transmission symbol in a| 
multi-carrier communication system is provided to divide users into 2\ 
groups, and to apply offsets to symbol timing between the user groups,; 
then to generate a symbol transition of other user groups, thereby! 
reducing multi-interference components included in symbol decision 1 
variables. 

CONSTITUTION: A user grouping unit(201) divides users into manyi 
groups. A code spreading unit(202) assigns different orthogonal codes 
to data symbols of each group user, and spreads signals. Am 
interleaver(203) interleaves chip signals of each group user into the:_ 

data symbols^ A serial/parallel converter(205) converts interleaved signals in parallel transmission data type. An IFFT unit 
(206) sequentially performs an IFFT process for each group user signal converted from the serial/parallel converter(205), 
generates multi-carrier output signals, and outputs the multi-carrier output signals. A parallel/serial converter(207) converts 
the converted signals in serial transmission data type. A guard time insertion unit(208) inserts guard time into the converted 
signals. A symbol timing offset delayer(209) delays the group user signals, and differently sets symbol timing between the 
user groups. 
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e s@s en si-mi- BB^M .tm s^cmc-cdma) ai^om cs &±M2M 
a tisj}& xm cm etois* a*s#is mm\ *m soia. or* moi s irse, mc-cdma ai 
£HWai af§^i ^ □i^ uirii, ai-s-m- ziBet-e.^ eroison slssic ep&ich mew, £JS 

a qs «B«-»4:Ai9ife saw so. 

£ ie eai pi aw ®b cm ie «cr as n^? aismbsi huts* &m M&mm ua 
a eoick 

E.2fc B 1RS2J 4 f A! OilOi! IUE OS VJ^M 3E OS AIAHS| JtlU £j§ Al± 
S# UEKfi EOICK 

£ 3s g grg*i ^aioiim ccfb cm esto an *w os a* ai^hwaisj a± imm ua 

a £A1 EOICK 

£ 4£ S ST22I AIM (HI HFB OS BT*ltt 3E QS Aj£g(HlAl ««S 5 Al**} 31£| 
£!:££J a« EI0I3* UEK3 EOICK 

E S~r S-BH 71*01 t&ff «K S «A|0fl0| Cf># HIIMt EOICK 

201 : AhgXF 3l£f¥202 : 

203 : 2!E1ElfcB2D4 : S «EI* 

206 : 2|?-a0l 23^-209 : EIOIS SM 733^ 
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.& V3S OS oj-gflf SEMS Chg Al^g(Multi-c&rrler .Code Division Multiple Access, MC- 
CDMA>(H St> 2!££AI, MQf iWfflfe ^Er^ d^1*1 MS xBS S3 MAI ViSttfe A*g» dsSKHl 
8r«*fe 2hg #0|7i OS B»ID- 3ESt OS Aj^gOil E!t> 301 Ch 

MC-CDMA.AI^Se A«XKJ- £££ GltilEi ^M^M ASfrHL *t 0I0IE1 gtf* 0t^~ StfLiHfc 

2*71 Q§ tL^EKHI £01 ^23*01 MAjOil S#t!0, 

tilEiSJ- §313 MG-COMA-AIA^CHI Btl 7I^£~, OR Ha< US5729570^ ft £ giCh 015? 2[ A»A 

■dfioi Bftia sj-de* * a-g scroll soiAi s^sfe *H£-s. 01 »as A r g3rS£ 

d®}^ JHIOIS &31HAI Q.OIBiAIEI gft 4= SID. 3HU ArgAf- d32* 5iltf0l &4'£iOi 

2M8 <y£?f;|^5fir 9801 Sip. 

£ 1# 'SBI^S! MC-GDMA Al£g|2j flu d£ £Jg /J£S» LEl-yi ES0IQ-. 

£ IDil JEAIg mt aOL WCDHAAteBSJ 2# »g fflSS> *«: «teMS(10D> 2JE1 

EIHI(-1(E)/*!/gft .e»«103L ^2*E|0li( Inverse Discrete Fourier Transform, IFFT) »S¥<104), g 

/sift «B¥(io5), Mawda#tio6)s -^agro. 

£^#d£( : 1.Q1j£WAi!f 2f ArSXfSJ DHOIEI ^gCHi "if Af-gAr IS jagg ftt afia gftKH 1:M 

2jE|ErfcJi('102)0i|Ai^ *± »d*(101)W;M *K+S dfi* M:N .£« glErlEifcHg mt\Q\ SIE1E|» fiJCK 
EHi'SS, aj/«l ^S-¥(103)(HiAI MN S Bfft 8 IS SSWUi, 3 5 El OH BS^IFFf.)(104)CHIA1 "B!H 

Bis, a s#a as» asem a* ^ffidnra Aia s^°i esfera' che 

fttTJSISS,. a^2J- t jyS^(l06)(HIA1^ 3|ftg SSS d£ftN AhOISS! £E|^(CycHc prefix)! 

■Diat} MC-CDMA A|^& *d3lMA|fe ^ SJ-^Ml .tfHfiS gi^M attftfiS* ^iEh^ d^i^ HOI 3 
SS3DB" [H*rOI ClOIWiAlEI StUI-g @S ^ S«D. 

aau .21- Bt*mfii uistf x«y oN imstHi .^d s«oiai s Ai.AFsn-ZLi-^aaoi ^tioj af 
g^S .a-a d^rg-^eiTii a 2, oi at* ^ ^^01 g &g ^mmq ^ch$!^m m s$ Aii 
^ ^^cHi gtr» -ow« a a. 

3La°S, g tfSOI ?Kr 3fXfl^ DISK ggH^I ?lfifil..S3aia»..«IB*^l *l© 2 

SSAIv W-COMA -AI&HMAI ^El-^ MOI-S &2MA1 ^Mol^ AhgX^ ^ d-SB a^AIH ^ 

a&«-qj«A«M b*i;9! gng*-WBft}&a n-woi sick 

oei« ^i^^ 38-31 ■/sratpi «t*, s ars*2i ssn tae mc-cdm ai^^^j j.ny a« ai 

□M£r¥(Hi ; ^o« tta -2f aM^. nmm mdih ^^on ^ asxi-bs .ais 5im*s« ^ ^ 
ssra dss shtwte *s »d#3 fe^i s^d^'oiiAi -stda ^ mi ajswsi . s ds:g aoi 
ei ^mzm\. m\E\mm aiasitHi ^71 -aEiaaa .ti ais&^m ««.&a: s# ctoiEi *ehs 
^/bi s?i ^e*-¥oui bs-b nmm Amu &&w, ^*ei 

Oil 2^mfOI QS Bjdlft *e|dSS g%$\0\ W^W- ^^ElOil a&^J ««E|OU Ba^MAI 
B»a dsl SI QIDlEt-SEHS ^^o^ B8*i ^1 sj'/Sl 'BISSWAl »SS 

pii tts^a* ^i^fe MSf?a «*a*; a »3i tts?a- ^^ou^ us a»xi- ng£j w 

&D\ te^^ &EJj^ gl 1 XI^^DilAi 4^1 0^-21 dsl ^^A|?!~ 51 

^1 ABW Zliaa A1S DS AISWI °lti- 9I4 K OTIM 4^1 £.©39 B ^ AF©?;| 

3.1°-] Sl lHJ ^^1™ g ¥2: X-i£|^; 4^1 ^^EICHI Si^Eirr ^ Di^ A»7* d 

§1 «EI§r7l X1I1^?|«; ffi fe^l ^^ElOil ^E^OIIAI fiBJB ^ A»W ds 

m 6W£s «/^a s&^s h«ai?pi w «|2^««« a ^ kd. 

^1 AFgXl- 31^, 4^1 21 31^- # ^d ^^^i sl^F 4^1 ArgArP ^gtO- 

61-71 AI-gAr 31fr^0ilAI ^71 Ah§Ar7} AhgAI- 31A ^ ^rSAI 3tlB^ U-irCHAIDL ^71 Si Xi 
Bl¥^ ^71 AhgAI 3i £JE-iE|hH ^ dsOil CllolOj ^ §1 BE1 «S S«l SCHS «^i2, 
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T>(k/M)T* 

g9| AjQ|( Ai T ^ IFFT iOlOIH, 

t'1° 2J El as HI SOI (Depth) Oil *H§*fe g§ 25 & fig £0111, 
k ~ §01 OKd g^S> 

SESh £ STS2| QE mm\\ 1KB MC-COMA A|£.g£, a) AKgArM EK)IS SS!g iTEBIS Q^Hj 
3S£3 Ll^r^ b)'fe^'l .21 3IB ArgArS] OI0IE1 ggffli ^ AI-SXW3 Ai£ Cl€ 42 

^ ifgtra n&m Qofe ekmi; c) g?i ««*s 311 ahitisj a aisi ami 

EH SElEitilSCl A'rgXli @i 3£ UO|Eh«EH ^^oh~ d) S}|..gf.8Sg 

2j .AKS7J $7;R2g ^?HIWI *T£!tr3 QS E^ltt OTdfiS } 4J«*KM «C!AI?lfe 

B71; e) ££>| S1*EIM -ess 3* GflOlEH «.GHS £fSSfe 

5! f) 2t?\ HS»20I Al-gXr 3§HI £R £1 AI3E!* TaSAI^AI ./4S»- 3S2I 

9) £K?I d) EPS MAI £91 A>S» 3g&2| ; A|S dig JIBM HJ^j- £IS «ojg fi^£g ojyg 

^ Aiext Di£j mmz\ &am safe e?m □ aittch 

ft) 

si nigh t aejs,.^ m±?i as% &?i aisxhi ?m*o. 

a) EKWU1 AheXfe AhSW 31A S ArgAf- 3ie£ Lf^OiAIIL 
#21 f ) EMS, 

gWI e) B^fltHlAi tfEJEIfe-aar^asi §0!£ ?PI ^11 E^fiJQ. 
T«*(k/M)T» 

&7\ ^imai T^fe ifft aoioia, 

■kfe SOI Ojy .8453. 

Ol^b £91 #2S§H3j £ "arsoi ^ofe ^ISSOHHIAI S&HJ XIA^ S #01 

MC-CDHA Aj^QilAL .101901 SatffXI ST§ OH tf-*ta:OI MS«te ^ A^XFISI sr^^^f. igsj 
SICK ZLE1U 10I90I g^|-~ SgOflAi ■ AFS^Ci" b|S|m«{HI 2)oI.ihS- ^MOI ^^Q1l~ 

XFZfsi ^ aoia^aseoi 21*1 ?f aswsi wihihai ew AfeAra ^* "aowarawoi 

B OlEItt "0I8» a2S, : .MC7CDMA Ai^HOiiAi Aj^Affi.^ □»oS.-LHr3;. AK§A} 31 

^ El-OiaOfl ^5)11 ^Uf^ niioig gfSMAi AhgXK2h ^Ml #01^ 

2S0IEK 

£ WSHj .^Al Oil Oil iim HC-.CDMA AI^S^I S^0i|AJS| jcfl.y ^J^ AI^fHS UE1- 

£3010. 

s 20ii £Aia ui-ai- aroi-i e s&si aAitfwi iw mc-cto 'nu a« ai^hs, ai-§af u 

■fi¥(20l). ¥2: ^¥(202), 2iE1£!Bt(203), m ¥5: ^£1^(204), ffl»£(2Q5), ^^E|(HI 

(Inverse Discrete Fourier Transform, IFFT) S^(206), ' S&^(207), M^:^!^ ^¥(208) 

a Si«#. Ig^rW ArgArt ^1 EH3I9 Si90| 02J AhgAr 3SA2h Qtt EfOIS 8M0I 
SBie) AhgAf 31 BS LKrdr. 

¥2.^^(202)^ ^ 31011 ^fj- ^ AFSW2J HOIE1 &'^CH1 ^ a»» 3^3 Hxl ^IIS 

§ofoi si soi Nsj m mm ^5 ^ 2^ ^ 4^*0. 

e]Eieiui(203)~ ^2 *tj*(202)wiAi n&Q assj g«« sa hoi'h th^-msj ^?^- 

Si J^S 21-^(204)^ ojEiEI^OI £l Ajsi § AtgZl 31BCH! ^ AIM AM d2^J S ^Si tT 
S! & Sl^tiCI-. 0I^.S ^^-EICHI(IFFT)Bj a^7!0U oHS^Kb ^ AF^Ar 3#2J ElOIS 

_9_7.KHI ^5re ^ ArgAf 31 ^^af ^EI4= OTIl a&^r^l 510ICK 

? V^1 SE^(205)£ ^ Dl^J MN m Sg|^r3, ^^BlOil IFFT) (206.) 0l^>ii ^ 
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ggsj MN g H0|2] 2*2JS| g *!E| dsDii CHS KM AltfVS ^E|(HI 25#S 44StO. 
g/SIl BS*(20?)& 3 ^El Oil 9# ?Jg© 712.1 .2J- 3§2] a ^Ei £!H#t SS6KII, M 

w firti* (2ob)(hi Aife 3«s ass a&mn wm*\ sa«i^(Cyciic pref i>o« kbbss* aat 

£Etf, gtt EH3I9 Sffl XI 21 ^(209)^ SS^OI tfBS Al-gXI 3162J. £2^21 £13 3& 3 

^ SS.KHI «SB*£ ARtSK XISSAISMa, 51^(210)00 Aj ^ 31° I CISJQ. 

^^is^(2ii)^ si/si a&*(205)OBAi 4!s# 3§i£ »as *i?aoii e^A'pia, 

W2 :£*IS*(212)£ °4^!0!l BtfS 2| 31^i£ LMr'OI (207)011 H^EISE* tl* 

CK 

01 oh B gfgg ^AlOiiOil KFS MC-CDMAAI £g (Hi A|2| tt± SFSS £9# tKShOJ fiMiffl « 
St.tK 

£ 3g B ^AlOIIOil [QS MC-COMAAJ^'OM gg£t£ 3I8« UEItf £A|EO|Ch 

£ 3011 £A|£! H'Kj- SOL MS» 3«»*(201)MAI 38 A^gXIl 35ASI- 318? 3«»t!0, 
01 UL 3B A|i*B2| §° ^ ai A}§-AF £3 *CT 0££^ 101 E|£« g|/Q, bl'3B dtl-aW 

Ai^ELl g^Oil^ 2J- 31 s ge|»7|- 5|£^ BES HBSBWDL £ XI-SW 3g£| afl 

SB*W »HH*E«-V±S« A»*|fi| 13 gtf£M ad^HIKSMi). 

3Ei3 ^ 31011 <«f 2f AHOT2] QIOIEI ££Q1 2| AISRVS JISS N«e| £»JQ gSfOl 
g l:N2| HISS WtffrS Qt!CKS302) f 

hi*, s!Eiaa(203)ojAi& ¥2 «2**(2Q2)oiai «k+s ^ 3i°4 -a <y&i h:m siEiEiw ■ kmim 

|S1 2^ CilOjEi ^ MSI -72]- S2]- HIHHBWM g£» BOIHS' 

omn siEiagoi a *sa» e 3mbchi *e Atiniei flat .-a mmzomM a saa.e 
&Ai?!^Qii, si b& a*i aras ^ftjusBSE* ccKsatw). oias 2?^eio)kifft)£| 

.^-»oii s^mpi ^ 201a 

"5| MS ffg*(205)iMAIfe ei&EiUS 31A2] flag 3189J il^l i:MH°j gHS 
*t!tKS3Q5). 

01*71 IIS aSS A^gXiel S KiEi die °4.^EI0i! H»*(206).0II A1 »,.AI§»'3WS Ai^HEl 

oiCHi msEioi ef&a ^bi?h eich ass aaecKsaoej. 01 ul ^ ;h°j °r^aoti Ahg&ioi 
» 3is] m m\ tarn &mw ^^\m era an, s?»sifis saisaoi si^i ««si2K#i 
ft^^mow ^> adj. 

S| ^EICHI &'BS ^ Hi°J "dSl'S DAI B/SIB S£^(20?)OflAI^ .MNMSI qBS 

EKS307). 

ea-a .^h^z^ 6ra^(2D6)ouAi ahdim^i =Em^(Cyc.iic prefix)* siea^sw a 

S ¥(209)011 A| ^^EICHi^ Bi-^I&S Aj^AI^! #(S309), sl§^i£S ^ 3 §21 Qit!a{S310). 
fllHI, ^J£i^ Ss^Z^ ^OI(L)^ fil?^ ftTBOl Hl-ff ^EH A^Xf 31 <ys:^ ^xhoj 



£12] A'OUI T.^ IFFT #^21 ^01013, gjE«lEIS°l 30l(Depth)M tj|^l~ «B S# SB4^0IDI, 
k -SOI Ofcl g^OIQ. 

E 4£ E 22] bXl§0IIA12J fi^l S.-Altf aXISOIIAIfe AFSW 3gA2j MC-CDMA 

ds^f- «SHII, bXISOHAi^ Al-^Xh 31B2] MC-CDMA fi-S7|- A cS^SQ. £ 40il SEA1S blF2f BOL ^ 

3^2] dsis A ^ &ij2j a^ioi flgisife Erais e^Ji 

£.5^ SEH 7|«3|- g HTSg ^AIMlOil [OS MC-CDItt Al^^.^^.^lM bilH^ ^^BS 3L 

Altf 301 g?J]2] MC-CDMA Al^# UEItS 20|H. ^^01 S ^g2J AlAiNOI COS ^ Stmm UE^j 

s sail seaib Hhsh sol b ir^2j ^aioikhi ca^ ^# si^o^i in seii^j mc-coma ^ 

AtQjj ai^ £101 ^£IS^# IT ^ .SiCK E£&, dS: CH BH3S^SUI(Eb/No)7l- 

S^KHl CQ-S tf^ ^Ol S>2i«" * SO. 

g 4»A|01IO|iA1^ Af-gJl 3#& A, 8 ? 31^ Lfrxr 2*0il CHtlOi ^Sof-S^LK B ^"3^ 

^AIOII^ OlOii SIS El XI AI^XH ^ PH 01^2] 3^£S 2iQ. Ojlffl., ^ 3M^2| «J 

^ni ?i& .tioiM aatrpi a wa* a ekjis %w a &?mo\otm 

.^1 E22f W^2] -^Ail^ BA1 B ^S2] W1A1^2.I 2^£Ai, Oi^ BX1 B ^Sl £m>\?\ ?l 

^SjOilAi Ahg& 301X1 £|D1*HS0|U ^g^^lOll PIXIS B WSSJ MltrtPI $16101 A^g 
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gj OH-IQ. 




?l 4iH SOU S*SAIB££JW~g BS- * 4H Si S*WI StlS OS SKS ««* &±Ai?i£ 

* an. 
i 

491 AhgAj- ^Llfi^OI 2|*H -7££! 2t DM ABJOSI H0IE1 &KM W MSJHBS AisL QS 

^ij&s <£&t\o\ otai^is ei^an Hifi*; 

a}9| e^EICH! BSWMAI «SS dil ^1 &&' 13101 El .ttEHS-B!S«te ISS*; 

491 es*onAi ees asm ss^a-s &rssfe ss^a --tfa*; S! 

49i sawa <«feoiAi us afsx* 3*si as» zra Arajsfs xisai^ai as* iiiaej 

i stHtfe-cfB #ajoiiai2j sua 3£ &g ^4 -ai-ssh. 

HWM SiCHA-i, 

wqig AHgj^ gi Ef0 ia §a xig^WAi g^s 491 dst b«aj?i= h 

/ctt 

CD T 

1 □ StISfe DS BI^W »4!WA|21 iM Si£ 4H AI£S . 
«' W 3 
H«SHM SiCHAI, 

4^1 AFgAl- ni&SJ Aj£ DS AI30II SI© *lfi-'*K)l» '491 SJEiElSS AFSW 3§2j 

491 si?aw ee-^s s*j£rfe ^ n in ahbsi- att swses ssi*ri sis* s 

-A^i ^^Ejoii W^OW ^ H»B Af^Al- ^5:^ ^l^i^S g/^B Ej^Al?!7l #\ 

M □ StJ^fe ChS m^J&ilAISj 2§ ^S-S AI^H. 

4 

491 AfgXI- "l^fF^, 

49| 2}- * ^aj ^^oj W7 j £j£n AhSXW QS &mt «4J0UAJS| XR 

U S# 4'^ Al^sB. 

HUHHI '2ACHAL 

491 AfSAI- HMfl^DllAI 491 AH§A9i- MS» HMA 9 Afg-Xl H^B^ L^CHXIffl. 

49! g ¥2: x-IEI^Tr 491 A^gXI if B2J 2JE1SIBI ii^Oll Olo^CH ^ 121 ^ IHCHS 

49I 4^ El-OIS 

49I A^AF UraB^I 4^ EFOISI 491 ^l^EICH! Bj^S^Ei ir^& tlf^l ^71°^ Al^AI^I- 
DS l^JCHIA-!^ XH^ 9$ 4^ 4 H 41 AI^S. 
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SlimQII SHAL 

3* &i AI&M. 
l>(k/M)L 

A,pj 40M Tfc£ IFF! 6W2| §01012, 

MS fflaaSSI gd|(Oepth)0« *ISftfc SI 2!£ 6MI 4*012, 
k £ gOj Ofc! g^S. 

a) Af^Xfcf EH3I3 mm SfSlftFS Q*2| 3125 UVzr 3711; 

b) .feK7| ^SS! ^ 311 MSKPI DflOl&H SIKH 2f Ahg'73S£ Ai£ Dfi ^JH^sM ^ VSfttbl 

c) w\ 2i 3ii Ahswsi s a si aoig ^szkh e!Eia»era si hbms 

EKW: 

d) #71 81 HSS ^Jsi ^ A^gXf 3 BIBS ei¥aiHI □« l^ltiSS 
««8.H)I #^AI?I£ BM; 

e) *}3*£|M ajgjsj gjs s^ aiOlEi §EH£ .ffiSSUL £TSofe EM; S 

f>) sat^aoi deis a»» 3m*i £3 aizism Xisai^ai ash 3i*j ail ei- 

plat zp* as* s?i 3* 3». Anxet asi swttoi *wj5ia em; 

i saws as erem- KdNAisi tm ag.g-ii »« wa-. 

aw 8 

aw* ?aoiAi 

3) d) B38MAJ £91 AfgXf 3gZHBi AiS OB 21** x}Oim mi 2193 

zt MSn 3MS| ¥sg aSSfe B?«" 

I Q JSfc»t& Og gMIIh »6!0tW2J XH^ S£ «« 
aWM *SiCHAL 

&?l ^ # *W 'SI 4*7* £I£H AFgHl Qg a^ul i&NA|2| il 

Wj -SH ^ . 

10 

9701 HOIAL 

«2I a) B2I0U1 «5| AhgXh- Ah@73 31 A 9 AFg» 3 IBS L^OiAIH, 
SRI < ) EOTrr. 

ae wm\H°\ tm &m 

SITaHW 2iO|A1, 

^i.e) bm'oiiai 6raa=- as:^^ aoi.£ wi as ty^Kf -i^iaiiAi^ im s 

T^(k/M)T, 

4 V ?I ^!0flA1 IFFT fe'gSI ^01013, 

MS S!£taa2| gOi(0ePth)01l 3^ ^1^^013, 

k ~ SOI Old g^^. 
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